Abstract. In this paper we used the method of parabola approximation to study some nonlinear differential equations. We derive exact, explicit solutions to the parabolic equations and use this analytical results in the numerical computations for the general equations. We then draw the comparison of between the solutions of original and approximated equations. Moreover, we apply such method to the population growth problem. The error of the difference between the solutions of the differential equations and the numerical results caused by the discrete approximations is reasonable.
INTRODUCTION Consider the general differential equations
We study the second-order approximation of the problem 
To illustrate this, we consider in the following examples the cases of f (t, u) is f (u) ; and f (x) = sin x, tan x, sec x. it is also clear that v andv are very closed for (t, v 0 ) near (0, 0) .
Example 2.
We consider the problem
We have seen the graphs of v andv are very closed in the neighborhood of (0.1, 0) = (v 0 , t 0 ) , and can see that the expansion of these two functions in the neighborhood of (0.1, 0) = (v 0 , t 0 ) ,
Example 3. We consider the problem
We treat the equation
We have seen the graphs of v andv are very closed in the neighborhood of (0, 0) = (v 0 , t 0 ) , and can see that the expansion of these two functions in the neighborhood of (0, 0) = (v 0 , t 0 ) ,
In real applications, from the experimental data, the system of t, u (t) and f (t, u) are usually very dynamic and nonlinear, which make it difficult to understand the properties of a targetted object. In this article, we try to propose a computational procedure to estimate the solutions of the population problem.
Our computational procedure depends on the exact solution formula for the parabolic equations. For this, we will set-up some fundamental lemmas in Section 2. In Section 3, we study a special model equation for population. Concluding remarks are given in Section 4.
FUNDAMENTAL LEMMAS
The following lemmas consider the parabolic differential equation with given three points values y i at time t i , i = 0, 1, 2, 
k .
Proof of lemma 2.1.
.
And this solution can be obtained by the limiting processing
Remark 2.1. This lemma will be used in Section 3 for the computations of every three population data obtained from the Ministry of Interior Taiwan between the following periods 
Proof of lemma 2.2. (II-i) For
Also we obtain
, we obtain that
. Also,
Also we have
, then we conclude that
k ,
And Similar to the above proof of Lemma 2.2 we can obtain the following Lemmas; we omit the similar arguments for their proofs. 
(III − ii) for δ = 0, 
(IV − ii) for δ = 0, 
Remark 2.4. This lemma will be used for computing every three population data obtained from the Ministry of Interior Taiwan between the following periods
Remark 2.5. This lemma will be used for the computation of every three population data obtained from the Ministry of Interior Taiwan between the following periods 
Remark 2.6. This lemma will be used to compute every three population data obtained from the Ministry of Interior Taiwan between the following periods In the next section we want to discuss some models using the Parabola method.
As mentioned at the beginning, we approximate the differential equation
SPECIAL POPULATION MODEL
We denote by:
For convenience, we denote dbir (t) /dt by dbir (t) in graph. Using the parabolic approximation curve partition scoring we will study the population growth problem from 1952 to 2005 in Taiwan and obtain some properties on the birth rate, population and a model between Birth rate and the Population.
From the population data obtained from the Ministry of Interior Taiwan and through the following substitution
we can make the following graphs through plotting by using Maple shown as Fig.  1 .
Consider the relation between dbir(t) dt
and bir(t) for bir (t) lies on [−0.12, −0.05] the above graph can be shown as Fig. 2 . We think that there should exist some reasonable reglues in such a social sciences and we introduce the method proposed in Section 3 a quadratic model to consist with the Graph of dbir(t)-bir(t)-2 given above and every three-pointwisely divide the graph dbir(t)-bir(t)-1 into several subgraphs as follows for v (t) = bir (t) and Where A j , B j , C j , j = 0, 1, · · · , 15 are constants. From the above equations we propose a rough approximate model as the following simple continuous type
where b(t) = t − th year birth population, v (t) := bir (t) birth increasing rate, dbir(t)/dt := birth speed-up. The existence of solution of (3.4) can be got by the standard arguments.
To study the property of birth population we use the lemmas 2.1 ∼ 2.6 in Section 2 to solve the function v (t) = bir (t) = db(t) dt /b (t) in those small time intervals and obtain the population function b (t) ( named "Estimated number" for forward difference method and "theoretical computational results"for backward difference method) by taking integration on v (t) with respect to t, then take the square mean every three points except the first, second, last two and last (2003) years and than we obtain the results through using the forward difference method, according to the official Annals
dt is instated by b (t + 1) − b (t) , we obtain the result as shown below with errors 1 54
Through the backward difference method, according to the official Annals
, and as the same above computation method we obtain the graph as below where the number 0 in x-axis represents the year 1952,with errors of case 1 1 54
CONCLUSIONS
We compare these two methods-forward and backward differences-together and it show the results that If we could delete the problematic four data caused by some unregulated statistical methods on population, then through the forward method we can obtain better estimate with errors 4.27% and 0.73% in the sense of mean and square mean respectively; and 6.58% and 0.042% in the same situation through the backward difference method.
There were historical survey on the related topics, for example, Lee-Carter model for the rate of Mortality, APC model for ... , etc. These errors result from (i) the computational method and (ii) the large disparity between the difference equation and differential equation when the dynamics and nonlinearity are strong.
We plan to establish new methodology to deal such nonlinear problem in the future.
The problem (3.4) for population can not be solved easily, and from the experimental point of view (at least from the data at Ministry of Interior Taiwan) A (t) ∼ a 1,i t 2 + b 1,i t + c 1,i , B (t) ∼ a 2,i t 2 + b 2,i t + c 2,i , C (t) ∼ a 3,i t 2 + b 3,i t + c 3,i , for t ∈ J i , J i are some time-intervals and a j,i b j,i , c j,i are constants we will compute these constants later. We have tried to use our methods applied in [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] to solve this equation (3.4) , but till now do not yet have definite results.
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